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Background and Objective: When patients seek to discontinue
buprenorphine (BUP) treatment, monthly injectable extended‐
release naltrexone (XR‐NTX) may help them avoid relapse. The
efficacy of low ascending doses of oral NTX vs placebo for patients
transitioning from BUP to XR‐NTX is evaluated in this study.
Methods: In a phase 3, hybrid residential/outpatient study,
clinically stable participants with opioid use disorder (N= 101),
receiving BUP for more than or equal to 3 months and seeking
antagonist treatment, were randomized (1:1) to 7 residential days of
descending doses of BUP and low ascending doses of oral NTX
(NTX/BUP, n= 50) or placebo (PBO‐N/BUP, n= 51). Both groups
received standing ancillary medications and psychoeducational
counseling. Following negative naloxone challenge, participants
received XR‐NTX (day 8). The primary endpoint was the proportion
of participants who received and tolerated XR‐NTX.
Results: There was no statistical difference between groups
for participants receiving a first dose of XR‐NTX: 68.6%
(NTX/BUP) vs 76.0% (PBO‐N/BUP; P = .407). The mean
number of days with peak Clinical Opiate Withdrawal Scale
(COWS) score less than or equal to 12 during the treatment period
(days 1‐7) was similar for NTX/BUP and PBO‐N/BUP groups
(5.8 vs 6.3; P = .511). Opioid withdrawal symptoms during XR‐
NTX induction and post‐XR‐NTX observation period (days 8‐11)

were mild and similar between groups (mean peak COWS score:
NTX/BUP, 5.1 vs PBO‐N/BUP, 5.4; P = .464). Adverse events
were mostly mild/moderate.
Conclusions and Scientific Significance: Low ascending doses of
oral NTX did not increase induction rates onto XR‐NTX compared
with placebo. The overall rate of successful induction across treatment
groups supports a brief BUP taper with standing ancillary medications
as a well‐tolerated approach for patients seeking transition from BUP to
XR‐NTX. (© 2020 The Authors. The American Journal on Addictions
published by Wiley Periodicals LLC on behalf of The American
Academy of Addiction Psychiatry (AAAP);29:313–322)

INTRODUCTION

Pharmacological treatment is the cornerstone of
management for many patients with opioid use disorder
(OUD).1 For individuals on buprenorphine (BUP), treatment
needs and medication preference may change over time,2 and
some patients may wish to discontinue BUP. However,
relapse rates after BUP discontinuation have been found to
range from 51% to 82% within the first 4 weeks,3,4 with
relapse rates as high as 90% after re‐stabilization and a
second attempt at BUP discontinuation.5 Given this high
relapse rate, the Substance Abuse and Mental Health Services
Administration (SAMHSA; US Department of Health and
Human Services) recommends that patients seeking to taper
off agonist medication should be counseled about this risk,
monitored during and after dose taper, and offered naltrexone
extended‐release injectable suspension (XR‐NTX).6
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Various regimens have been proposed to minimize the
severity of withdrawal symptoms,7,8 but no clear guidelines are
available for the exact methods or the appropriate duration of
this taper. Many practitioners offer patients seeking BUP
discontinuation a slow descending taper of BUP over the course
of many weeks or months. These patients often have trouble
tapering below a BUP dose of 1mg/d due to withdrawal
discomfort and craving,9 especially if they are exposed to drug‐
related environmental stimuli that can elicit craving.10 Such
craving may interrupt the BUP taper, resulting in the need to
increase the dose and extend the taper for a longer period. A
recent 12‐year retrospective cohort study of adults treated with
BUP in a large, urban primary care practice reported that
although many patients desire to taper off BUP, only 48 of 1308
patients completed a taper (most without medical supervision),
and more than half who discontinued had returned to BUP
treatment within 2 years.11 Similarly, a recent study of adults in
an outpatient primary care BUP program found that 85.5% of
patients reported eventually wanting to discontinue BUP, but
fewer than 10% were actively tapering; barriers included worry
about withdrawal symptoms and fear of opioid relapse.12

Moreover, for patients who cease any pharmacological
treatment for OUD, there is an associated increased risk of
relapse and overdose events, including deaths.13‐15

The opioid receptor antagonist XR‐NTX is indicated for the
prevention of relapse to opioid dependence following opioid
detoxification.16 When compared with those receiving placebo
or treatment as usual, patients receiving XR‐NTX are more
likely to remain in treatment, less likely to relapse to illicit
opioid use, and have less craving for opioids in outpatient and
in short‐ and long‐term inpatient settings.17‐21 Recent
randomized controlled trials have demonstrated that BUP and
XR‐NTX have comparative effectiveness in relapse prevention
and craving reduction once medication is initiated.22,23 For
patients wishing to transition from BUP to XR‐NTX, it is
critically important to determine the method of transition
that maximizes the likelihood of successful induction while
minimizing withdrawal symptoms and the risk of potential
relapse. Before initiating treatment with XR‐NTX, patients are
recommended to be opioid‐free for a minimum of 7 to 10 days
to avoid precipitating opioid withdrawal. Without active,
medically supervised withdrawal management, patients may
find this period difficult, and because many are likely to
experience craving and withdrawal symptoms, their risk
of relapse is increased and their induction onto XR‐NTX
may be hindered. Various medically supervised withdrawal
management regimens have been studied, including agonist
tapers and the use of ancillary medications for symptom
management.7 A number of studies have demonstrated the
safety and feasibility of low ascending doses of oral NTX in
combination with BUP and standing ancillary medications as a
regimen for opioid withdrawal management and XR‐NTX
induction, circumventing the need for a period of abstinence
after an agonist taper.17,20,24‐26 This combination of agonist‐
antagonist provides transitory treatment with BUP and
progressively introduces an opioid blockade with oral NTX.

This current study builds upon a prior investigation,24 which
examined the use of oral NTX, BUP, and standing ancillary
medications to support transition from opioid agonists to XR‐
NTX, to examine the use of this regimen in a different
population. To the best of the authors’ knowledge, no
randomized controlled studies have examined the comparative
efficacy of regimens in patients seeking BUP discontinuation.

The development of a strategy to assist transition of
BUP‐treated patients to antagonist therapy has immediate
clinical relevance. Such a regimen would offer BUP‐treated
patients an additional treatment option and encourage ongoing
pharmacological support after BUP discontinuation, a time of
high relapse risk. This study was designed to examine whether
a regimen of low ascending doses of oral NTX in conjunction
with BUP and standing ancillary medications would facilitate
transition from BUP to XR‐NTX in a hybrid residential/
outpatient setting. The present study represents the first
systematic comparison of regimens for the transition of stable
BUP‐treated patients to XR‐NTX.

METHODS

Study Design
This phase 3, multicenter, double‐blind, placebo‐controlled,

parallel group, randomized study compared NTX+BUP or
placebo‐NTX (PBO‐N)+BUP for induction onto XR‐NTX
(VIVITROL; Alkermes, Inc; ClinicalTrials.gov NCT02696434)
(Fig. 1a). All participants were administered standing ancillary
medications, given that previous studies8 have shown that they
assist with withdrawal symptoms and withholding such
medications from one or more arms would be considered
unethical.

The study was conducted at 10 sites in the United States
from May 2016 to November 2017 (study completion) in
accordance with the Declaration of Helsinki and Good
Clinical Practice principles. The protocol, amendments, and
informed consent were approved by a qualified institutional
review board for each site, and all participants completed
written informed consent before study participation.

Participant Population
Participants aged 18 to 60 years, voluntarily seeking

treatment for OUD, who expressed interest in transitioning to
antagonist treatment with XR‐NTX were eligible if they (a) had
a history of OUD for at least prior 6 consecutive months, as
diagnosed by Diagnostic and Statistical Manual of Mental
Disorders (5th ed.)27; (b) had a history of prescribed BUP (or
BUP/naloxone) maintenance for prior 3 or more consecutive
months and were currently BUP‐maintained; and (c) had been
maintained on a daily BUP dose of less than or equal to 8mg for
at least 30 days before initiation of the BUP lead‐in period. Key
exclusion criteria included the following: a positive urine drug
screen for methadone, opiates (other than BUP) or oxycodone at
screening on day‐5 (initiation of BUP lead‐in period); the use of
NTX (oral or XR‐NTX) within 90 days before day‐5; the use of
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methadone within 30 days before day‐5; or a history of seizures
or anticonvulsant therapy during the last 5 years.

Study Procedures
Randomization

Participants were eligible if they were able to tolerate the
lead‐in BUP dose, based on exhibiting minimal/mild opioid
withdrawal symptoms (as confirmed by Clinical Opiate
Withdrawal Scale [COWS] score less than or equal to 12).
Participants were randomly assigned in a 1:1 ratio to one of
two treatment groups: NTX+ BUP or PBO‐N+BUP,
stratified according to open‐label BUP dose (<8 vs 8 mg/d)
at the time of initiation of the BUP lead‐in period.

For randomization to NTX or PBO‐N, a schedule was
prepared by an independent biostatistician and uploaded into an
Interactive Web Response System; the pharmacist contacted the
system, which assigned the participant to a treatment group. The
pharmacist was unblinded, and participants and investigators
were blinded to treatment group assignment throughout the study.

Medically Supervised Withdrawal and Transition
Protocol

The study included a BUP lead‐in period consisting of
outpatient days −5 through −3 and residential days −2 and −1,
and a treatment period consisting of transitional dosing with
low ascending oral NTX or PBO‐N in conjunction with the
BUP taper (residential days 1‐7). Up to 4 mg BUP was
administered sublingually once daily for 5 days to establish a
consistent daily dose before transitional dosing with oral NTX.
After 5 days of stabilization on less than or equal to 4 mg BUP,
on the morning of day 1 of the treatment period, participants
underwent an assessment of withdrawal symptoms (COWS).
Randomization occurred before study drug dosing on day 1.

Participants were offered psychoeducational counseling
sessions at each study visit. Counseling sessions were
conducted by qualified clinical study staff, which consisted
of a review of common withdrawal symptoms, instruction on
correct medication usage, and psychoeducation on the
importance of adherence to study and ancillary medications.

The treatment period consisted of tapering doses of BUP
(on days 1/1a‐3) in conjunction with low ascending doses of
oral NTX or PBO‐N (days 1/1a‐7) (Fig. 1a).

The XR‐NTX induction and post‐XR‐NTX observation
periods included a naloxone challenge and administration of
XR‐NTX on day 8 before discharge.24 Participants who were
unable to receive XR‐NTX on day 8 received day 7 study
drug (NTX/PBO‐N) and completed day 7 assessments and
procedures. Day 8 assessments and procedures were repeated
the next day (day 8a). The XR‐NTX injection was followed
by post‐XR‐NTX outpatient monitoring (days 9‐11).

Standing ancillary medications (clonidine 0.1 mg per os
[p.o.; oral administration] twice daily, trazodone 100 mg p.o.
at bedtime, and clonazepam 0.5 mg p.o. twice daily) were
provided on days −2 to +7 to manage withdrawal symptoms.
If a participant was admitted for the residential stay early (on
days −5, −4, or −3) to manage craving or withdrawal
symptoms, the ancillary regimen was initiated as soon as the
participant was admitted. Participants continued using
ancillary medication after the XR‐NTX injection on a
modified schedule on days 8/8a‐11.

Vital signs, withdrawal symptoms (COWS and SOWS),
and craving (visual analog scale [VAS]) were evaluated daily
throughout the BUP lead‐in period, treatment period, and XR‐
NTX induction and post‐XR‐NTX observation periods.
Participants who had completed the treatment period and the
XR‐NTX induction and post‐XR‐NTX observation periods
(days 1/1a‐11) returned to the clinic for two outpatient follow‐
up visits that occurred 2 weeks (day 22± 3) and 4 weeks (day
36± 3) after the XR‐NTX injection.

Urine drug screens were performed at all study visits
and urine specimens were tested for opioids, illicit
substances, and other drugs of abuse (opiates,
methadone, oxycodone, BUP, cocaine, amphetamine,
methamphetamine, tetrahydrocannabinol, benzodiazepines,
barbiturates, propoxyphene, and phencyclidine). If a urine
specimen tested positive for substances other than opioids,
the participant was allowed to continue study participation
unless the substance resulted in a serious adverse event
(SAE) or raised a safety concern.

Study Endpoints
Primary Endpoint

The primary efficacy endpoint was defined as the
proportion of participants who received and tolerated an
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FIGURE 1. (a) Study design and (b) participant flow diagram. aParticipants maintained on less than 4mg BUP at day‐5 continued their current dose
until the treatment period taper called for further decrease. bThere was an option for earlier admission at the study clinician’s discretion. cParticipants
who did not qualify for randomization on day‐1 received day 1 BUP dose and repeated day 1 assessments and procedures the next day (day 1a).
dParticipants who did not qualify to receive XR‐NTX on day 8 received day 7 study drug (NTX/PBO‐N) and completed day 7 assessments and
procedures. day 8 assessments and procedures were repeated the next day (day 8a). eThe second dose of NTX/PBO‐N was administered at least
60minutes after the first dose of NTX/PBO‐N after a clinical evaluation of tolerability (based on withdrawal symptoms). fOn days when participants
received both BUP and NTX/PBO‐N, BUP was given sublingually immediately after the second dose of NTX/PBO‐N. gIf a participants did not qualify
for the second dose of NTX/PBO‐N, then they still received the BUP dose for that day and were monitored in the clinic for 60minutes after the BUP
dose. If a participants had a positive naloxone challenge on day 8, they did not receive the XR‐NTX injection, but received day 7 study drug
(NTX/PBO‐N) and completed day 7 assessments and procedures. They were offered the opportunity to remain in the residential unit overnight and
they repeated the naloxone challenge the next day (day 8a) to qualify for XR‐NTX administration. Very few participants required a day 1a visit (n = 0)
or 8a visit (n = 4). The two treatment arms had comparable number of participants admitted early (day‐5, day‐4, or day‐3 instead of day‐2) to begin
the standing ancillary regimen (PBO‐N/BUP, n = 22; NTX/BUP, n = 20). BUP= buprenorphine; NA= not applicable; NTX= oral naltrexone;
PBO‐N=placebo for oral naltrexone; XR‐NTX=extended‐release naltrexone.



XR‐NTX injection on day 8/8a, as demonstrated by mild
opioid withdrawal symptoms after XR‐NTX administration
(COWS score of less than or equal to 12 or SOWS score of
less than or equal to 10).

Secondary Endpoints
Secondary efficacy endpoints included the proportion of days

with COWS peak scores less than or equal to 12 during the
treatment period before XR‐NTX injection (days 1/1a‐7); the
proportion of post‐XR‐NTX days (days 9‐11) in which
participants in each group demonstrated mild opioid
withdrawal (COWS score less than or equal to 12); the mean
peak COWS scores during the treatment period, XR‐NTX
induction, and post‐XR‐NTX observation period (days 1/1a‐11);
the area under the curve (AUC) for COWS scores during the
treatment period, XR‐NTX induction, and post‐XR‐NTX
observation period (days 1/1a‐11); and the mean VAS score
for “desire for opioids” (craving) during the treatment period,
XR‐NTX induction, and post‐XR‐NTX observation period
(days 1/1a‐11). Additional post hoc endpoints included peak
SOWS scores during the treatment period, during XR‐NTX
induction, and during the post‐XR‐NTX observation period.

Safety Endpoints
Safety endpoints included the incidence of treatment‐

emergent adverse events (TEAEs), SAEs, and adverse events
leading to discontinuation. Adverse events were described as
preferred terms and system organ class categories using the
Medical Dictionary for Regulatory Activities (MedDRA;
Version 19.1).

Statistical Analysis
A sample size of approximately 46 participants per

treatment group was estimated to provide at least 90%
power to detect a statistically significant difference between
the two treatment groups at 5% level of significance in a two‐
sided test. The sample size was calculated with the
assumption that the proportion of participants who received
and tolerated XR‐NTX was 90% in the NTX/BUP group and
60% in the PBO‐N/BUP group.

The safety population was defined as all randomized
participants who received at least 1 dose of oral NTX or PBO‐
N. All efficacy analyses were based on the safety population.
Values are listed as mean (SD) except where indicated. The
primary efficacy endpoint was analyzed for the safety
population, using a logistic regression model that included
treatment assignment and stratified randomization of BUP
dose (<8 vs 8mg/d) as factors. The analysis of the proportion
of days with COWS peak scores less than or equal to 12 in
each of the treatment period before XR‐NTX injection and in
days 9‐11 (prespecified secondary endpoints) was carried out
using a negative binomial model with treatment and stratified
randomization of BUP dose (<8 vs 8 mg/d) as factors. Other
prespecified secondary endpoints (mean VAS, AUC COWS)

were examined using an analysis of covariance, with treatment
and stratified randomization of BUP dose (<8 vs 8 mg/d) as
factors and the corresponding baseline value as a covariate.
Descriptive statistics are provided for other variables.

RESULTS

Participant Disposition
The safety population contained 101 participants, of

whom 50 were randomized to the NTX/BUP group and
51 were randomized to the PBO‐N/BUP group. One
participant was assigned to the NTX/BUP group, but he/she
received PBO‐N/BUP. This participant’s planned treatment
(NTX/BUP) was used for all efficacy analyses (as per
intention‐to‐treat) and actual treatment (PBO‐N/BUP) for all
safety analyses. Demographic and baseline characteristics
were similar between treatment groups (Table 1).

Sixty‐one (60.4%) participants completed the study
(completed all visits during the follow‐up period), 23 (22.8%)
participants discontinued the study during the treatment period,
and 17 (16.8%) participants discontinued the study during
the follow‐up period (Fig. 1b). Study completion and
discontinuation were similar between treatment arms.

Primary Endpoint
Both treatment arms showed comparable rates of induction

onto XR‐NTX: 68.6% in the NTX/BUP group and 76.0% in
the PBO‐N/BUP group (odds ratio [95% confidence interval],
0.68 [0.28, 1.68]; P= .407) (Table 2); therefore, the study
did not demonstrate a statistically significant difference in
treatment arms when evaluating the primary endpoint.

In a post hoc analysis of mean induction onto XR‐NTX by
original BUP dose group, a numerically greater proportion of
participants who were maintained on less than 8mg BUP daily
completed the transition, compared with participants who were
maintained on the 8 mg dose (Table 2). For participants
maintained on the less than 8mg BUP dose, a higher
proportion transitioned to XR‐NTX in the PBO‐N/BUP
(95%) vs NTX/BUP treatment arm (75%). For participants
maintained on the 8 mg dose, induction onto XR‐NTX
was similar for both treatment arms (PBO‐N/BUP, 63%;
NTX/BUP, 65%).

Secondary and Additional Endpoints
All procedures were well tolerated, with COWS scores

being considered mild across all treatment groups and days.
The number of days with COWS peak scores less than or equal
to 12 during the treatment period (days 1/1a‐7; P= .511) and
during the post‐XR‐NTX injection observation period (days
9‐11; P= .716) was similar between the NTX/BUP and
PBO‐N/BUP groups, as were mean peak COWS scores during
the treatment period (days 1/1a‐7; P= .151) and during the
XR‐NTX induction and post‐XR‐NTX observation period
(days 8/8a‐11; P= .464) (Table 2). The mean AUCs
for COWS scores were similar between the NTX/BUP and
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PBO‐N/BUP groups during the treatment period and the
XR‐NTX induction and post‐XR‐NTX observation period
(Table 2). Mean peak SOWS scores are presented in Table 2.
Mean daily peak COWS scores and mean daily peak SOWS
scores are presented in Fig. 2a and 2b, respectively.

The mean VAS craving scores for the NTX/BUP and
PBO‐N/BUP groups during the treatment period (days 1/1a‐7)
were 12.1 and 8.7, and during the XR‐NTX induction and
post‐XR‐NTX observation period (days 8‐11), the scores were
6.3 and 8.3 (Table 2). Mean VAS craving scores during the
treatment period, XR‐NTX induction, and post‐XR‐NTX
observation period (days 1/1a‐11) were similar (Table 2).
Mean daily VAS scores are presented in Fig. 2c.

Safety
TEAEs were similar in type and frequency between the

two treatment arms; they were reported in 76.0% (n= 38) of
participants in the NTX/BUP group and 72.5% (n= 37) in the
PBO‐N/BUP group (Table 3). The most common AEs were
consistent with symptoms of mild‐to‐moderate opioid
withdrawal. Among the TEAEs occurring at a rate of at

least 10% among participants, rates of diarrhea, myalgia, and
nausea were numerically greater in the NTX/BUP group
compared with the PBO‐N/BUP group. By contrast, the
reported rate of constipation was numerically greater in the
PBO‐N/BUP group compared with the NTX/BUP group. One
participant had two serious events, which included suicidal
ideation and a psychotic disorder (“brief psychotic episode”),
both deemed by the investigator to be probably not related to
oral NTX or BUP, but possibly related to XR‐NTX. The three
AEs that led to the discontinuation were myalgia, anxiety,
and drug withdrawal syndrome. During the study, there was
no occurrence of overdoses or deaths.

DISCUSSION

To the best of the authors’ knowledge, this was the first
randomized controlled trial to evaluate two different
regimens to transition BUP‐treated patients to XR‐NTX.
Compared with placebo, the addition of low ascending doses
of oral NTX to a BUP taper with standing ancillary
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TABLE 1. Baseline participant characteristics

NTX/BUP (n= 50) PBO‐N/BUP (n= 51) Total (N= 101)a

Age, median (range), y 35.0 (20‐57) 33.0 (23‐57) 34.0 (20‐57)
Male sex, n (%) 36 (72) 35 (69) 71 (70.3)
Race, n (%)

White 46 (92) 47 (92) 93 (92.1)
Black or African‐American 4 (8) 3 (6) 7 (6.9)

Ethnicity, n (%)
Hispanic or Latino 2 (4) 3 (6) 5 (5.0)

BMI, median (range), kg/m2 25.7 (18.8‐38.5) 25.3 (18.6‐39.2) 25.5 (18.6‐39.2)
COWS score, median (range) 3.0 (0‐15) 2.5 (0‐11) 3.0 (0‐15)
SOWS score, median (range) 2.0 (0‐39) 2.0 (0‐47) 2.0 (0‐47)
VAS craving score, median (range) 1.0 (0‐100) 1.0 (0‐80) 1.0 (0‐100)
HAM‐D score, median (range) 3.0 (0‐11) 2.0 (0‐24) 3.0 (0‐24)
Duration of OUD, n (%)

>6 months but <12 months 5 (10.0) 9 (17.7) 14 (13.9)
1‐2 years 8 (16.0) 5 (9.8) 13 (12.9)
2‐3 years 6 (12.0) 5 (9.8) 11 (10.9)
3‐5 years 11 (22.0) 9 (17.7) 20 (19.8)
>5 years 20 (40.0) 23 (45.1) 43 (42.6)

BUP dose, n (%)
8 mg/d 30 (60) 31 (61) 61 (60.4)
<8 mg/d 20 (40) 20 (39) 40 (39.6)

Duration of current BUP treatment, n (%)
>3 months but <6 months 6 (12) 6 (12) 12 (11.9)
6‐12 months 9 (18) 9 (18) 18 (17.8)
1‐2 years 13 (26) 17 (33) 30 (29.7)
2‐3 years 8 (16) 8 (16) 16 (15.8)
>3 years 14 (28) 11 (22) 25 (24.8)

BMI= body mass index; BUP= buprenorphine; COWS= Clinical Opiate Withdrawal Scale; HAM‐D=Hamilton Depression Rating Scale; NTX= oral
naltrexone; OUD= opioid use disorder; PBO‐N= placebo for oral naltrexone; SOWS= Subjective Opiate Withdrawal Scale; VAS= visual analog scale.

aOne participant was assigned to the NTX/BUP group, but he/she received PBO‐N/BUP.



medications did not improve XR‐NTX induction rates using
this 7‐day hybrid residential/outpatient treatment protocol.
Both treatment arms showed comparable rates of induction
onto XR‐NTX. Furthermore, the treatment arm receiving oral
naltrexone, compared with placebo, had greater rates of
nausea, diarrhea, and myalgia, suggesting effects of
precipitated withdrawal. The high levels of induction
observed in the study (72% overall) support the use of a
brief BUP taper in combination with a standing ancillary
regimen and psychoeducational counseling for individuals
voluntarily seeking transition from BUP to XR‐NTX,
particularly for those on BUP doses less than 8 mg/d at the
time of protocol initiation. The present findings support the
use of readily available ancillary medications (clonidine,
trazodone, and clonazepam) for transitioning patients seeking
to discontinue BUP and initiate XR‐NTX.

Participants who entered the study on a lower (<8 mg)
BUP dose and received PBO‐NTX/BUP had a 95% success
rate of induction onto XR‐NTX (compared with a 63%
success rate for subjects who entered the study on 8 mg BUP
and received PBO‐NTX/BUP). This finding supports a
clinical strategy of careful tapering of the BUP dose in
patients seeking to transition from BUP to XR‐NTX, which is
consistent with results from previous trials showing that

lower severity of OUD is associated with a higher likelihood
of successful XR‐NTX induction.24,26 It is worth noting that
although the rates of transition to XR‐NTX among
participants in the higher‐dose BUP group were similar
across the treatment arms (63% vs 65%), the lower‐dose
BUP group had greater success in transitioning in the
PBO‐NTX/BUP arm, compared to the NTX/BUP arm (95%
vs 75%). These findings suggest that individuals on lower doses
of BUP (<8mg/d) are more likely to successfully transition to
XR‐NTX using a regimen consisting of a BUP taper and
ancillary medication, without the use of oral naltrexone. In
addition, with the use of a combination of standing ancillary
medications and a BUP taper, patients able to reduce their dose
of BUP to less than 8mg/d may be more likely to succeed in the
transition to opioid antagonist therapy.

The combined outpatient and residential design of this
trial was selected to ensure tolerability of lower‐dose BUP
before introduction of the treatment regimen and to enable
thorough assessment of opioid withdrawal during the
transition from BUP to XR‐NTX. In addition, this design
was chosen to minimize the risks of attrition before XR‐NTX
induction, given that BUP discontinuation without
subsequent pharmacologic support is associated with
heightened risk of relapse and overdose. Overall, subjective
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TABLE 2. Study endpoints

Mean (SD), unless stated
NTX/BUP
(n= 51)

PBO‐N/BUP
(n= 50) P value

Received and tolerated XR‐NTX injection on day 8/8a, n (%)a 35 (69) 38 (76) .407
Participants with BUP dose <8 mg/d, n/N in treatment arm (%) 15/20 (75) 19/20 (95)
Participants with BUP dose 8 mg/d, n/N in treatment arm (%) 20/31 (65) 19/30 (63)

Number of days with COWS peak score ≤12 during the treatment period
(days 1/1a‐7)b

5.8 (1.6) 6.3 (1.4) .511

Number of days with COWS peak score ≤12 during the post‐XR‐NTX
observation period (days 9‐11)b

2.4 (0.9) 2.6 (0.8) .716

Peak COWS score during the treatment period (days 1/1a‐7) 6.0 (3.7) 5.0 (2.8) .151
Peak COWS score during the XR‐NTX induction and post‐XR‐NTX

observation period (days 8/8a‐11)
5.1 (2.6) 5.4 (3.3) .464

AUC for COWS score during the treatment period (days 1/1a‐8/8a) 4.5 (3.1) 3.9 (2.3) .432
AUC for COWS score during the XR‐NTX induction and post‐XR‐NTX

observation period (days 9‐11)
4.7 (2.8) 4.8 (3.1) .727

Peak SOWS score during the treatment period (days 1/1a‐7) 11.2 (11.9) 7.5 (7.9) ⋯
Peak SOWS score during the XR‐NTX induction and post‐XR‐NTX

observation period (days 8/8a‐11)
8.0 (11.4) 7.6 (8.5) ⋯

VAS craving score during the treatment period, XR‐NTX induction, and
post‐XR‐NTX observation period (days 1/1a‐11)b

11.4 (16.2) 8.8 (12.2) .088

VAS craving score during the treatment period (days 1/1a‐7) 12.1 (17.5) 8.7 (12.2) .045
VAS craving score during XR‐NTX induction and post‐XR‐NTX observation

period (days 8/8a‐11)
6.3 (12.6) 8.3 (14.4) .578

AUC= area under the curve; BUP= buprenorphine; COWS=Clinical Opiate Withdrawal Scale; NTX= oral naltrexone; PBO‐N= placebo for oral
naltrexone; SOWS= Subjective Opiate Withdrawal Scale; VAS= visual analog scale; XR‐NTX= extended‐release naltrexone.

aXR‐NTX tolerability: after the XR‐NTX injection on day 8/8a, the participant’s opioid withdrawal symptoms are mild (1‐hour post‐dose XR‐NTX COWS
score ≤12 or SOWS score ≤10).

bPredefined secondary study outcomes.



and objective withdrawal symptoms and craving severity
were mild to moderate. Both regimens were well tolerated by
BUP‐treated participants inducted onto XR‐NTX. Most AEs
were of mild‐to‐moderate severity and consistent with
symptoms of opioid withdrawal.24 Administration of low‐
dose oral NTX in a 7‐day ascending taper was associated
initially with worsened withdrawal symptoms during
transition, compared with placebo. However, reductions in
craving scores were observed after induction, and there was
no statistical difference in COWS/SOWS between treatment
groups.

Previous studies have described the benefits of ascending
oral NTX in 5‐ to 7‐day transition regimens by the
introduction of a gradual opioid blockade.20,25,26,28

Combining a brief BUP taper with low ascending doses of
oral NTX before a first XR‐NTX injection has been
postulated to reduce physiological dependence by providing
a partial agonist while concurrently introducing a gradual
opioid blockade.20,24‐26 A recent large placebo‐controlled
study in patients with OUD transitioning to XR‐NTX in an
outpatient setting over 7 days, found that standing doses of
ancillary medication performed as well as transition regimens
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FIGURE 2. Secondary endpoints. (a)
Daily peak COWS scores, (b) daily peak
SOWS scores, (c) daily mean VAS
craving scores and mean daily peak
scores (COWS and SOWS), and mean
daily average scores (VAS) are shown
over the course of the medically
supervised withdrawal period, XR‐NTX
injection, and through the post‐XR‐NTX
observation period. Error bars represent
±SEM. The number of patients assessed
for each measure and time point is listed
below the figure. The XR‐NTX induction
and post‐XR‐NTX observation period
included a naloxone challenge and
administration of XR‐NTX on day 8
before discharge. BUP = buprenorphine;
COWS = Clinical Opiate Withdrawal
Scale; NTX = oral naltrexone; PBO‐
N = placebo for oral naltrexone;
SOWS = Subjective Opiate Withdrawal
Scale; VAS = visual analog scale; XR‐
NTX = extended‐release naltrexone.



that included low ascending doses of oral NTX, with or
without BUP.24 The present trial similarly demonstrated that
low ascending doses of oral NTX did not increase the
likelihood of receiving a first dose of XR‐NTX following this
7‐day transition regimen. Given these convergent recent
findings, future research should aim to understand if there is a
role for oral NTX in facilitating rapid (3‐ or 4‐day) XR‐NTX
induction strategies.

The combination of a fixed‐dose ancillary regimen
(including clonidine, clonazepam, and trazodone), a 7‐day
transition period, and psychoeducational counseling represented
a well‐tolerated approach to the management of opioid
withdrawal symptoms, leading to XR‐NTX induction in a
hybrid inpatient/outpatient setting. Currently available ancillary
medications have immediate potential in clinical practice to
benefit BUP‐maintained patients who are seeking to transition
to XR‐NTX. In addition, the relatively high rate of successful
induction onto XR‐NTX observed in this study, compared with
prior published rates for transition from active OUD,24,26 is
consistent with enrollment of a stable patient population that had
already demonstrated a commitment to medication for OUD
and the use of an inpatient XR‐NTX induction.

The exclusion of patients with consistently positive urine
drug screening for illicit or non‐prescribed opioids is one
limitation of the study. Furthermore, results from
randomized controlled trials and, particularly the use of a
hybrid residential/outpatient setting, may not fully reflect
real‐world practice. In addition, low doses of oral NTX are
not currently approved for commercial use. Furthermore, this

study was not designed to assess differences in “as needed”
(PRN) use of ancillary medications; varying frequency of
use in each treatment arm may have contributed to our
findings.

Clinicians conducting XR‐NTX induction in an outpatient
setting may rely upon their standard methods of assessing
opioid withdrawal, craving, and opioid use. Although the use
of a standing regimen of ancillary medications is supported
by the current study, clinicians working in an outpatient
setting may prefer a different combination of ancillary
medications that they have found to be effective.

To the best of our knowledge, this is the first randomized
study examining the efficacy of regimens to support the
transition from BUP to XR‐NTX, for individuals seeking to
discontinue BUP. Although the low ascending doses of oral
NTX did not improve the rate of induction compared with
placebo, the results support the feasibility of a brief BUP
taper in combination with standing ancillary medications and
psychoeducational counseling in a 7‐day regimen as a well‐
tolerated approach for patients seeking transition from BUP
to XR‐NTX in a residential setting. Future research is needed
to explore the utility of this transition regimen in the
outpatient practice setting.

Medical writing support was provided by Tabasum
Mughal, PhD (ApotheCom, UK), and Janelle Keys, PhD,
CMPP (ProScribe, part of Envision Pharma Group), both
funded by Alkermes, Inc. This study was sponsored by
Alkermes, Inc, the manufacturer/licensee of XR‐NTX.
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TABLE 3. Adverse events during treatment period

NTX/BUP (n= 50) PBO‐N/BUP (n= 51) Total (N= 101)

Any TEAE, n (%) 38 (76) 37 (73) 75 (74.3)
Mild 18 (36) 22 (43) 40 (39.6)
Moderate 19 (38) 13 (26) 32 (31.7)
Severe 1 (2) 2 (4) 3 (3.0)

TEAEs experienced by ≥10% of participants, n (%)
Anxiety 15 (30) 15 (29) 30 (29.7)
Insomnia 13 (26) 13 (26) 26 (25.7)
Diarrhea 16 (32) 9 (18) 25 (24.8)
Myalgia 10 (20) 6 (12) 16 (15.8)
Nausea 9 (18) 5 (10) 14 (13.9)
Abdominal pain, upper 7 (14) 6 (12) 13 (12.9)
Headache 5 (10) 3 (6) 8 (7.9)
Constipation 3 (6) 6 (12) 9 (8.9)

Any SAE, n (%)a

Suicidal ideation 0 1 (2) 1 (1.0)
AEs leading to
discontinuation, n (%)

3 (6) 0 3 (3.0)

AE= adverse event; BUP= buprenorphine; NTX= oral naltrexone; PBO‐N= placebo for oral naltrexone; SAE= serious adverse event; TEAE=
treatment‐emergent adverse event; XR‐NTX= extended‐release naltrexone.

aOne participant had two SAEs, which included suicidal ideation (probably not related to oral NTX or BUP, but possibly related to XR‐NTX) and psychotic
disorder (“brief psychotic episode,” probably not related to oral NTX or BUP, but possibly related to XR‐NTX). The event of psychotic disorder occurred in the
follow‐up period.
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